This study investigates the effect of a surging increase in international remittances on poverty in developing countries. For this purpose, we analyzed panel data for 66 developing countries from1981 to 2005 using a quantile regression analysis. Our results suggested that international remittances have an uneven effect across poverty quantiles for developing countries. We found that the poverty alleviating effect of remittances was more pronounced in the worst off group or those in the highest quantile (90 th quantile) of poverty.
INTRODUCTION
Over the past three decades, payments made by foreign workers to their families in their home countries, known as remittances, have attracted considerable attention from government policymakers, academics, and the media because this phenomenon is depicted as generating continuous, robust economic growth in the home countries. Such international remittances have begun to exceed official development assistance (ODA) by a significant margin. They are now reputed to be the second highest source of external funding next to foreign direct investment Maimbo, 2005). 2008 ). The recently revised estimates of the World Bank for remittance flows for 2007 indicated that US$251 billion was transferred to developing countries. This indicates that remittances increased by 11% from their 2006 levels (Ratha et al., 2008) .
The primary function of the Millennium Development Goal for eradicating extreme poverty and hunger has been to reduce the proportion of people living in extreme poverty (people with an income less than or equal to US$1.00 dollar a day) in half between 1990 and 2015 (UN, 2008 . Poverty is by far the most disturbing issue the world is confronted with. Many argue that the best way to lift people out of poverty is to increase income levels. The counter-argument is that alleviating poverty will not be accomplished instantaneously with a wave of an imaginary wand, because poverty is rooted in factors that are many and complex. In spite of the complexity, remittances are able to increase incomes of families left behind by migrant workers and represent an important channel for alleviating poverty. Nevertheless, the question remains: Are the poor truly benefiting from these remittances? From a macro perspective, most remittances flow to developing countries. Remittances sent to developing countries in 2007 accounted for almost 75% of all remittances worldwide (WDI, 2008) .
Previous studies have explored the impact of income transfers on poverty. On a positive note, recipient households can use remittances to fund current consumption, finance asset accumulation, or savings to serve as insurance against income shocks (Chami et al., 2008; Yang and Choi, 2007) . Others have argued that remittances fuel economic development, alleviate poverty, smooth patterns of consumption, and exert a multiplier effect through increased household spending (Acosta et al., 2008; Gupta et al., 2009) . Conversely, poor households may not benefit from remittances in the long-term if they do not have the capacity to migrate. In this case, remittances can increase income inequality between them and families that can minimally afford to send some family members overseas to work (Lipton, 1980; Stahl, 1982; Adams, 1989) . Moreover, a potential moral hazard attaches to the possibility of the increased income in migrants' households might subject home countries to the risk of contracting the "Dutch disease", which could retard the home countries economy. These arguments suggest that the negative implication of remittances must not be disregarded (Chami et al., 2003; Naiditch and Vranceanu, 2009; Chami et al., 2008) .
In the literature, studies on the effects of remittances on poverty have primarily applied to specific regions or countries. Consequently, there have been few studies covering a wide range of developing countries. Thus, this study fills this gap by covering a broad range of developing countries with the main objective of analyzing the impact of international remittances on poverty in those countries. This study will add to the literature by scoring two major points of distinction. First, we use a concise and representative account of remittances. Chami et al. (2008) suggested using remittances series in the WDI as the most comprehensive series reflecting the inflow of remittances to developing countries. Second, aside from the conventional conditional mean regression, the impacts of remittances on poverty were evaluated across various poverty level distributions using quantile regression (Koenker, 2005) . To the best of our knowledge, this is the first study to attempt to analyze the impact of remittances on poverty in developing countries using quantile regression.
The remainder of the paper is organized as follows. In part 2, we review recent trends in remittances and poverty. In part 3, we review the findings of related studies pertaining to the effects of remittances on poverty. In part 4, we explain the methodology for capturing the effects of remittances over a range of poverty dimensions. In part 5, we estimate the impact of remittances on poverty. In the final section of the paper, our conclusions based on our findings are presented.
RECENT TRENDS IN REMITTANCES AND POVERTY

Trends in Remittances
In the relevant literature, remittances are measured by reference to three components: workers' remittances, employee compensation, and migrant transfers. A common practice among researchers studying the effects of remittances is to sum all three components into one series and represent the sum as the level of remittances. Chami et al. (2008) argued, however, that such a practice is problematic and leads to a serious misspecification and faulty conclusions. Their analysis showed that workers' remittances represent counter-cyclical behavior while employee compensation and migrants' transfers do not support counter-cyclicality.
2 Thus, employee compensation and migrants' transfers are more consistent with the behavior of private capital flows than with the concept of remittances as unrequited monetary transfer (Chami et al., 2008) .
3 Therefore, summing the three series is not a good option, as the resulting series does not conform to the concept of remittances. The authors recommended using only workers' remittances as the appropriate measure. Workers' remittances closely conform to the concept of unrequited transfers between residents of two countries with familial motivations. Accordingly, this study focuses on and uses only worker's remittances as the main variable reflecting international remittances sent by migrant workers to their families in developing countries.
2 Counter-cyclicality means that a decline (or increase) in the recipient country's economic activity is associated with an increase (or decline) in remittance flows to that country. Counter-cyclical behavior supports the altruistic motivation of remittances.
3 Workers' remittances consist of current transfers by migrants who are employed in, and considered as residents of, the countries that host them. Employee compensation consists of wages, salaries, and other benefits earned by individuals in countries other than those in which they reside for work performed for and paid for by residents of those countries. Migrants' transfers are contra-entries to the flow of goods and changes in the financial items that arise from individuals' change in residence from one country to another.
This applies more naturally to capital transfers between nongovernmental sectors (Chami et al., 2008) .
From a global perspective, the world's remittances and employee compensation rose significantly, from around US$2 billion in the 1970s to more than US$250 billion by 2005 (Figure 1 ). The level of remittances in developing countries increased in accordance with this worldwide trend. Figure 1 shows that, in 1981, reported workers' remittances in developing countries totaled approximately US$14 billion, while in 2005 remittances channeled through formal institutions were reported to total approximately US$134 billion. In terms of regional groupings, six main aggregates were considered based on WDI groupings: Latin American countries (LAC), East Asia and Pacific region (EAP), Europe and Central Asia (ECA), Middle East and North Africa (MENA), South Asia (SA), and Sub-Saharan Africa (SSA). In 2005, LAC had the highest level of remittances, followed by SA (Figure 2 ). EAP exhibited a low level of workers' remittances from 1981 into the early 1990s, but developed into a constantly increasing trend since 1993, as we observed. This region now ranks third in terms of remittances among the regional aggregates. Slow growth continues to characterize SSA in terms of remittances received. Meanwhile, in terms of the ratio of remittances to a country's GDP, small island countries rank higher, with Tonga having the highest ratio of remittances to GDP of 28.57% (WDI, 2008) .
Aside from the rapid increase in remittances, those flowing to developing countries now rank as the second largest source of external funding next to foreign direct investment (FDI). In 1999, the level of remittances surpassed the level of official aid and from then on, it has consistently exceeded official aid (Figure 3 ). Workers' remittances were twice as high as official aid in 2005. Remittances were reported to be nearly US$135 billion while official aid totaled around US$73 billion. This indicates the growing importance of remittances in a country's balance of payments. In comparison with FDI and official aid, remittance recipients are households, not institutions. Such a huge amount of remittances has been directly affecting the income levels of households in developing countries. 
Trends in Poverty
According to the World Bank's new estimate, 1.4 billion people were living below the international poverty line, less than US$1.25 a day, in 2005. This represents over one-fourth of the developing world's population (World Bank, 2009 ). The United Nations' Millennium Development Goal (MDG) to eradicate extreme poverty and hunger includes cutting the proportion of people with an income that is less than US$1 a day in half between 1990 and 2015 (UN, 2008 .
In this paper, measures for poverty such as the headcount ratio, the poverty gap ratio, and the squared poverty gap ratio were used to represent the level, depth, and severity for poverty. Figure 4 presents the global trends characterizing these measures, showing a slight decrease in poverty over time. The decrease was increasingly noticeable in the headcount ratio, which dropped from 23.2% in 1981 to 18.83% in 2005. Poverty across geographical regions indicated progress in poverty reduction, but that progress has been uneven. EAP has experienced relatively rapid poverty reduction compared with that in SA and SSA. In 1981, the highest percentage of people living in extreme poverty was observed in EAP. In a two-decade span, EAP has been able to bring poverty under control, with a trend towards rapid decline (Figures 5, 6, & 7) . SA has displayed a similar trend by all three poverty measures. The World Bank is optimistic that, if recent trends continue, it can achieve the first Millennium Development Goal (MDG) of reducing extreme poverty by 50% from its 1990 level by 2015. Even so, if the current rate of progress were sustained, one billion people will live on US$1.25 a day or less in 2015 (World Bank, 2009 ). Based on this trend, SSA must be working harder to alleviate poverty.
RELATED LITERATURE
Previous studies evaluated the effects of remittances on poverty indicating that remittances tend to worsen income inequality and eventually raise the poverty level. Lipton (1980) argued that remittances from rural-urban migration increases interpersonal and inter-household inequality within and between villages because better-off villagers tend to be 'pulled' towards better jobs in urban areas and worse-off villagers are simultaneously 'pushed' into poverty in rural areas. Similarly, Stahl (1982) stated that migration, particularly international migration, can be an expensive venture. Better-off households will be capable of migrating and sending remittances home while poor households are unable to Adams (1989) revealed that remittances from abroad exacerbated income inequality in rural Egypt in gross and per capita terms because they were earned primarily by upper-income villagers. This shows that households in the top income quantile benefited most from remittances. In relative terms, the rich get richer and the poor get poorer. Estudillo (2007) found, in her study of income inequality in the Philippines from 1961 to 1991, that income from remittances is among the factors responsible for increasing inequality. Rodriguez (1998) concluded that while remittances increase household income they were also associated with a rise in income inequality. He stated that continued emigration can offset gains in economic welfare by worsening income inequality. Portes (2009) investigated the effects of remittances on inequality using a panel of 46 countries that covers the period between 1970 and 2000. He found that remittances decreased inequality by increasing the income of the poor and decreasing the income of the rich. Meanwhile, Kochi and Rodriguez (2010) indicated that remittances affect the role of the government in redistributing income. They suggested that if the redistributive program is universal then an increase in remittances increases the size of the government's transfers.
Conversely, several cross-country studies have confirmed that remittances sent by migrant workers have a significant impact on mitigating poverty. For instance, Adams and Page (2005) found that international migration and remittances significantly reduce the level, depth, and severity of poverty in the developing world. Their results showed that a 10% increase in per capita official international remittances lead to a 3.5% decline in the share of people living in poverty. Jongwanich (2007) examined the impact of workers' remittances on growth and poverty reduction in developing countries in the Asia-Pacific region and found that remittances directly and significantly strengthen poverty reduction by increasing income, smoothing consumption patterns, and easing capital constraints on the poor. Ratha and Mohapatra (2009) argued that remittances directly augmented the income of recipient households. Remittances affected poverty and welfare through indirect multiplier and macroeconomic effects. Meanwhile, another study using a large cross-country panel dataset suggested that remittances in LAC countries reduced inequality and poverty, although the corresponding changes were generally not significant (Acosta et al., 2008) . Gupta et al. (2009) assessed the impact of the steadily growing remittance flows on poverty and inequality for Sub-Saharan African countries. Though the region received only a small portion of all recorded remittances to developing countries, they found that remittances had a direct mitigating effect on poverty and promoted financial development.
Country-specific studies have shown an inverse relationship between remittances and poverty, suggesting that increases in remittances tended to lower the poverty level. Adams (2006) concluded that international remittances reduced the level, depth, and severity of poverty in Ghana. In a study that compared figures for Fiji and Tonga, Brown and Jimenez (2008) concluded that the estimated effects of remittances on poverty alleviation were significant. In the case of Philippines, Yang and Martinez (2005) and Pernia (2008) found that increased remittances reduced poverty due to a spillover effect.
METHODOLOGY
Empirical Model
To capture the effect of remittances on poverty, this study utilized an empirical model that is similar to the model employed by Ravillion (1997) , Ravillion and Chen (1997) , and Adams and Page (2005) . The model assumed that poverty can be expressed as a function of mean income, measures of income distribution, and the variable of interest, international remittances. In such a model, the poverty equation was postulated as follows:
where it P represents such poverty measures as the headcount ratio, the poverty gap, and the squared poverty gap;
it Gini is an index of income inequality;
it GDP refers to the per capita gross domestic product at constant 2000 prices; it mit Re is the total amount of remittances that flow through banks, measured as a ratio to gross domestic product; it X is a set of control variables for external funding such as foreign direct investment and official aid; and it  is the error term. The subscript t refers to year,
To analyze the impact of international remittances on poverty, the method of quantile regression was employed. This method yielded an informative regression since it evaluated the impact of remittances across quantiles rather than focusing only on the mean (Koenker, 2005) . Results from this regression will offer useful insights for identifying and evaluating those poverty quantiles upon which the impact of remittances is most prominent.
Based on Equation (1), the quantile regression model is postulated as follows:
where ) ) ln( (
denotes the θ'th conditional quantile of poverty (P) given the set of independent variables (Z) expressed in logarithmic form and the subscript i=1, 2,…, n indexes the individual country. 4 And i u  represents the error term.
A noteworthy feature of this regression was that the coefficients of the independent variables differed over quantiles (i.e., different values of θ). It can be hypothesized that the value of  for remittance will be higher in lower quantiles and lower in higher quantiles if countries in the lower poverty quantile (i.e., the better off among poor countries) were in a relatively better position to reap the benefits of remittances compared with the worst-off quantile. In this case, we will expect  to be negative, assuming that remittances contributed to poverty alleviation. In particular, quantile regression will enable us to examine in detail how remittances were likely to affect developing countries at the extremes, in the highest and lowest quantiles of poverty distribution.
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Though a distribution of poverty can be dissected into any number of parts, this study focused on a five-quantile division, modeling the 10 th , 25 th , 50 th , 75 th , and 90 th quantiles to cover the full range of poverty distribution. Since it is graphically evident that poverty measures differ relatively across the regions under study, with ECA, MENA, and LAC displaying relatively lower levels of poverty while ESP, SA, and SSA suffer from higher levels of poverty, there is reason to suspect that the mean will not be the appropriate measure of the main tendency. For the estimation of the model, a bootstrapping methodology was applied to obtain robust standard errors in case the presence of heterosked asticity is detected. Bootstrapping makes it possible to draw samples of size n with replacement from actual observed data. It typically required a resampling of between 50 and 200 to estimate standard deviations and between 500 and 2000 to establish a confidence interval (Hao and Naiman, 2007) . In our case, 400 replications were used for estimating standard errors. This approach ensured that robust standard errors were obtained (Cameron and Trivedi, 2009) .
In the special case of homosced asticity, which is rarely observed in empirical studies, estimated across quantiles would be similar. Considering that estimates differed across quantiles, the F-test was employed to test for the pair-wise equality of quantile remittance estimates. The null hypothesis of equality between two quantile estimates of remittance will be tested against the alternative that the quantile estimate differs.
Data
This study used data collected from 66 developing countries covering the years 1981 through 2005. Other developing countries were not included because of missing observations pertaining to measures of poverty and remittances. Measures of poverty were available only every three years.
6 Therefore, we included nine years' worth of data during the 1981 to 2005 period. Data were retrieved from the World Development Indicator (WDI), the World Bank's Povcal Net, and the OECD database.
Measures of poverty were taken from the World Bank's Povcal Net database. We used the headcount ratio, the poverty gap, and the squared poverty gap to measure poverty. The headcount ratio indicates the percentage of a population living below the poverty line, while the poverty gap, which captures the depth of poverty, measured in percentage terms how far the average expenditures (income) of the poor fall short of the poverty line. For instance, a poverty gap of 10% meant that the average poor person's expenditure (income) was 90% of the poverty line. The squared poverty gap indicates the severity of poverty. It measures the mean of the squared distance below the poverty line expressed as a proportion of the poverty line, and it is sensitive to the distribution of the poor. In other words, while a transfer of income from the poor to the poor will not change the headcount or the poverty gap, it will decrease the squared poverty gap since income distribution among the poor will be more equitable. (Adams and Page, 2003; Gupta et al., 2009 ).
The Gini index, which measures income inequality, was sourced from the Povcal Net database. Per capita gross domestic product (GDP) at constant 2000 prices and foreign direct investment (FDI) data were retrieved from the World Development Indicator (WDI) while official development assistance (ODA) was taken from the OECD database. Worker's remittances (in US dollars) in the WDI were used to represent the level of remittances sent to developing countries. Table 1 shows the sample statistics for the variables used in the paper. 
RESULTS
The estimation results using the headcount ratio as dependent variable are presented in Table 2 . The first column represents the results of OLS. Looking at the variables, the Gini coefficient, GDP per capita, ODA, FDI, and remittances showed the expected signs with only the FDI estimate being insignificant. Remittances showed a significant negative association with headcount ratio. This implies that a percentage increase in remittances sent by migrant workers to developing countries was associated with a reduction in the headcount ratio by 0.012, holding other factors constant.
7 Time and regional dummy variables were used to control for time and regional effects, with 1981 as the base year and ECA as the control regional group. The negative relationship between remittances and poverty reduction can also be explained by an alternative interpretation. Poor households will have more opportunities to send their family members abroad when poverty is reduced. This will increase remittances. So, our results can be driven by the causality running from poverty reduction to remittances. We would like to thank referee for the suggestion of this interpretation. Note: *** significant at 1%, ** significant at 5%, *significant at 10%.
The remaining columns in Table 2 present the results of the quantile regressions. The 50 th quantile (q50) represents regression through the median. Advocates of quantile regression focus such analyses on the lower and upper quantiles. Considering our main variable, remittances, we observed an interesting result across the quantiles. In the lower quantile (q10), the effect of remittances was positive and insignificant. However, starting from the second quantile up to the 90 th quantile, the effect was negative at varying significance levels. In absolute terms, the effect of remittances tended to increase with respect to the quantile of the headcount ratio. This implied that countries within the better-off quantile are less sensitive in terms of alleviating poverty while countries belonging to the poorest among the poor countries felt a significant impact from remittances. Contrary to the assumption that the effect of remittances tended to be more pronounced in the lower poverty distributions, the result suggested that remittances had a greater impact in alleviating poverty in countries located in the worst-off poverty distribution. The quantile regression coefficient revealed the effect of a unit change of independent variables on that specific quantile. For example, in the 90 th quantile, a 1% increase in the level of remittances for countries located in the 90 th quantilewas associated with a 0.0215 reduction in the headcount ratio, holding other factors constant. The time effect was prominent among those in the worst-off group when compared with the lower poverty quantile. Conversely, region dummy variables showed notable results. SSA consistently reported a higher, significant headcount ratio compared with that of the base region. Table 3 shows the estimation results using the poverty gap as the dependent variable with robust standard errors reported. The poverty gap, as previously explained, measured the depth of poverty. With regards to regional dummy variables, only SSA posted a significant and higher level for the poverty gap compared with the control region (ECA). This is consistent with the observation that the poverty gap in SSA was improving relative to that in other regions. The remaining variables considered, bear the expected signs. Focusing on remittances, the result showed a significant effect on the poverty gap. Holding other factors constant, a 1% increase in the inflow of remittances sent to developing countries was associated with a 0.008 reduction in the poverty gap. Note: *** significant at 1%, ** significant at 5%, *significant at 10%.
The results of quantile regression in evaluating the depth of poverty represented by the poverty gap are also shown in Table 3 . The results were similar to what was observed in the previous quantile regressions in Table 2 . In the case of remittance, the estimates showed that the lowest quantile had a positive association with the poverty gap but the effect was insignificant. From the 25 th through to the 90 th quantile, the coefficients on remittances showed a negative association with the poverty gap and were significant at either the 5% or the 10% level, as we observed. In terms of magnitude, the upper most quantile showed the largest estimate. This will further support the claim that remittances tended to be more effective in reducing poverty in the most disadvantageous countries. Thus, holding other factors constant at the 90 th quantile, a percentage increase in remittance was associated with a 0.013 reduction in the poverty gap. However, in contrast to remittances, FDI and ODA were observed to bear an unexpected sign in the 90 th quantile, although the coefficient estimates were not significant. Table 4 reports the results for the squared poverty gap. In the case of pooled OLS, remittances showed a negative association with the squared poverty gap and were significant at the 5% level. Holding other factors constant, a 1% increase in the bulk of remittances sent to developing countries flowing through banks was associated with a 0.005 reduction in the squared poverty gap.
To check the sensitivity of the results, we estimated additional two models. First, we estimated the fixed effect model to check if omitted country specific effects affected the results of the OLS. We find that the fixed effects produced the results that were similar to those of the OSL. So, we can infer that the inconsistency of the estimated coefficients may not be a major concern for our estimation (see appendix 1). Second, when we added the lagged remittances variable in the model to evaluate the effect of past remittances on current poverty reduction, it was statistically insignificant. This result suggests that remittances mainly reduce poverty through an increased current consumption and a long-run investment effect may not be working in the data (appendix 2).
If we look at the result of quantile estimation with the squared poverty gap as the dependent variable, the effect of remittances on poverty was quite evident from 25 th up to the 90 th quantile of the distribution. In absolute terms, a large reductive effect was observed in the uppermost quantile, with a 0.0077 association that was significant at 5%. Note: *** significant at 1%, ** significant at 5%, *significant at 10%.
The graphical analysis of the quantile regression was presented in Figure 8 . The straight broken line represents the OLS coefficient on remittances with a corresponding 95% confidence interval while the moving line represents the estimates of quantile regression for the coefficient on remittance with a 95% confidence interval enveloped. The results from quantile regression showed a declining trend from the lower to the uppermost quantile. The confidence interval of estimates from the lower quantile encloses zero value, implied that estimates for this portion were not significantly different from zero, while the upper quantiles differed from zero, and was negative. This indicated that countries in the worst-off poverty quantiles benefited more from the surging increase in remittances compared with those in the lower poverty quantile. This implied that remittances contributed to the reduction in extreme poverty in developing countries that belong to the worst-off group. Remittances tended to stabilize the level of poverty in the poorest countries since the effect was more pronounced in the worst-off quantile.
Headcount Ratio
Poverty Gap Squared Poverty Gap It is imperative when conducting quantile regressions to test whether differences in quantile estimates are statistically significant. Table 5 presents the summary of the results of the pair-wise test for the equality of coefficients, using an F-test. The null hypothesis of equality is tested against the alternative that the coefficients of quantile estimates on remittance are not equal. The results showed that estimates across quantiles of the three measures of poverty exhibit some degree of difference. The 10 th quantile versus the 90 th quantile and the 25 th quantile versus 90 th quantile were consistently observed to have estimates significantly different from each other in all estimations. The results of the pair-wise test of the coefficients suggested that remittances exert an uneven impact on poverty with a significant difference in the magnitude of the impact between the lower and upper quantiles. This result further strengthened the claim that the effect of remittances was more prominent in the worst-off poverty quantile. Note: *** significant at 1%, ** significant at 5%, *significant at 10%.
CONCLUSION
This study analyzed the effects of remittances on poverty in developing countries using the quantile regression method. Measures of poverty, such as the headcount ratio, the poverty gap, and the squared poverty gap, were used to represent various dimensions of poverty such as level, depth, and severity, respectively. The poverty line utilized is the international poverty threshold set at US$ 1 per day by the World Bank in accounting for the number people living in extreme poverty.
Based on the empirical results, the following conclusions can be drawn. Remittances contributed to reducing poverty as manifested by the negative relationship of remittances to poverty. Effects tended to be more pronounced in the worst-off quantile. Remittances, thus, possibly helped to alleviate poverty, especially in the poorest countries. In this case, remittances may serve as an equitable force in stabilizing the poverty level since the worst-off quantile had felt the greatest impact of the surging increase in remittances.
Countries in the highest poverty quantile and the poorest among the poor countries may need remittances to increase household consumption, which in turn fuels domestic demand and eventually increases other economic activities. Given this effect, that the poorest among poor countries benefited most from remittances, SSA might consider policies that will attract a greater inflow in remittances to help ease the region out of poverty.
Since remittances are largely private household activities, governments may find it difficult to regulate how recipients use these remittances. Nevertheless, government programs that guide families of migrant workers in maximizing the benefits of remittances maybe helpful in enabling families to utilize the remittances they receive advantageously.
APPENDIX
Table A1. Fixed Effects Model
Note: *** significant at 1%, ** significant at 5%, *significant at 10%. 
